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Abstract: 

The invention relates to a crosslinker for crosslinking 
matrix materials, to the matrix resulting therefrom, to 
the method employed therefor, and to the use of said 
crosslinker, the crosslinker comprising functionalized 
polyhedral oligomeric silicon- oxygen cluster units of 
the formula 

[ ( R a X b S id . 5 ) m ( RcX d SiO ) n ( R e X f S i 2 0 2 . 5 ) o ( RgX h S i 2 0 2 ) p ] 

with a,b,c = 0-1; d = 1-2; e,f,g = 0-3; h = 1-4; 
m+n+o+p > 4; a+b = 1; c+d = 2; e+f = 3 and g+h = 
4; 

R = hydrogen atom, alkyl, cycloalkyl, alkenyl, cyclo- 
alkenyl, alkynyl, cycloalkynyl , aryl, heteroaryl 
group or polymer unit, which are in each case 
substituted or unsubstituted or further 
functionalized polyhedral oligomeric silicon- 
oxygen cluster units, which are attached by way of 
a polymer unit or a bridging unit, 

X = oxy, hydroxyl, alkoxy, carboxyl , silyl, alkyl - 
silyl, alkoxysilyl, siloxy, alkylsiloxy, alkoxy- 
siloxy, silylalkyl, alkoxys ilyl alkyl , alkylsilyl- 
alkyl, halogen, epoxy, ester, fluoroalkyl, 
isocyanate, blocked isocyanate, acrylate, 
methacrylate, nitrile, amino, phosphine group or 
substituents of the type R containing at least one 
such group of the type X, 

the substituents of the type R being identical or 

different and the substituents of the type X being 

identical or different. 
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H (54) Title: FUNCTIONALISED PO LYHEDRAL OLIGOMER SILICO N-OXYGEN CLUSTERS AS CROSS-LINKING AGENTS 

H (54) Bezeichnung: FUNKTIONALISIERTE POLYEDRISCHE OLIGOMERE SILIZIUM-SAUERSTOFF-CLUSTER ALS VER- 
s NETZER 

= (57) Abstract: The invention relates to a cross-linking agent for the cross-linking of matrix materials, the matrix which results there- 
in from, the method used therefor, and the use of said cross-linking agent. Said cross-linking agent contains functionalised polyhedral 
Ej oligomer silicon-oxygen cluster units, according to formula (I) [(RaXbSiO!,5)m (RcXdSiO)n (ReXfSi202,5)o (RgXhSi202)p], 
= wherein a, b, c are equal to 0-1; d is equal to 1-2; e, f, g are equal to 0-3; h is equal to 1-4; m+n+o+p is greater than or equal to 4; a+b 
= is equal to 1; c+d is equal to 2; e+f is equal to 3 and g+h is equal to 4; R represents a hydrogen atom, an alkyl, cycloalkyl, alkenyl, 

— cycloalkenyl, alkinyl, cycloalkinyl, aryl, or heteroaryl group or a polymer unit which are respectively substituted or non-substituted, 
55 or other functionalised polyhedral oligomer silicon-oxygen cluster units which are bound by a polymer unit or a bridge unit; X rep- 

— resents an oxy, hydroxy, alkoxy, carboxy, silyl, alkylsilyl, alkoxysilyl, siloxy, alkylsiloxy, alkoxysiloxy, silylalkyl, alkoxysilylalkyl, 
ff) alkylsilylalkyl, halogen, epoxy, ester, fluoroalkyl, isocyanate, blocked isocyanate, acrylate, methacrylate, nitrile, amino, or phos- 

phine group or substituents of type R comprising at least one such group of type X, the substituents of type R being the same or 
different and the substituents of type X being the same or different. 

(57) Zusammenfassung: Die Erfindung betrifft einen Vemetzer zur Vemetzung von Matrixmaterialien, die daraus resultierende 
if} Matrix, das hierfur angewandte Verfahren und die Verwendung dieses Vernetzers, wobei der Vemetzer funktionalisierte polyedri- 
©\ sche oligomere Silizium-Sauerstoff-Clustereinheiten aufweist, gemaB der Formel [(RaXbSi01,5)m (RcXdSiO)n (ReXfSi202,5)o 
^ (RgXhSi202)p]mit mit a, b, c = 0-1; d = 1-2; e, f, g = 0-3; h = 1-4; m+n+o+p 3 4; a+b = 1; c+d = 2; e+f = 3 und g+h = 4; R = Was- 
f^) serstoffatom, Alkyl-, Cycloalkyl-, Alkenyl-, Cycloalkenyl-, Alkinyl-, Cycloalkinyl-, Aryl-, Heteroarylgruppe oder Polymereinheit, 
O die jeweils substituiert oder unsubstituiert sind oder weitere funktionalisierte polyedrische oligomere Silizium-Sauerstoff-Cluster- 
® einheiten, die Uber eine Polymereinheit oder eine Briickeneinheit angebunden sind,X = Oxy-, Hydroxy-, Alkoxy-, Carboxy-, Silyl-, 
^ Alkylsilyl-, Alkoxysilyl-, Siloxy-, Alkylsiloxy-, Alkoxysiloxy-, Silylalkyl-, Alkoxysilylalkyl-, Alkylsilylalkyl-, Halogen-, Epoxy-, 
Q Ester-, Fluoralkyl-, Isocyanat-, blockierte Isocyanat-, Acrylat-, Methacrylat-, Nitril-, Amino-, Phosphingruppe oder mindestens eine 

solche Gruppe vom TVp X aufweisenden Substituenten vom Typ R,eingesetzt wird,wobei die Substituenten vom IVp R gleich oder 
^ unterschiedlich sind und die Substituenten vom Typ X gleich oder unterschiedlich sind. 
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